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Influence of Mold Wall Thickness on Solidification State of Casting
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Abstract

The mathematical model of the mold thickness and casting is established, which is for the A356

aluminum casting by permanent mold, the solidification state of casting is analyzed in multiple of mold
thicknesses by simulation software. The results show that the time of the casting from the initial temperature of
700 °C to the liquidus temperature of 613 °C is very short, and it's a definite value, and it does not relate to the
wall thickness; the time of the casting is decreased from the liquidus temperature of 613 ‘C to the solidus
temperature of 557 ‘C with the increase of mold thickness, and it's getting closer and closer to a definite value
and it relate to the wall thickness and the initial temperature of the mold; there is an economical wall thickness in
the permanent mold, when the wall thickness is exceeded, the solidification state will not change again.
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Fig. 1 Area of the solidification state of aluminum melts
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Fig. 2 Model of simulation
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Table 1 Simulated project
/mm /'C /mm
10 400 2~30 2mm
10 450 2~30 2mm
10 500 2~30 2mm
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Aty An °
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Fig. 3 Graph of the time from the initial temperature to the liquidus
temperature At
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Fig. 4 Graph of the time from the liquidus temperature to the

solidus temperature A,
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Table 2 The statistic data of At
At)/s
/mm 400 C 450 C 500 'C
10 32 4.0 5.2
20 7.4 9.1 12
30 18 22 29
3 Ap
Table 2 The statistic data of At,
400 C 450 C 500 'C
/mm H/mm At,/s H/mm At,/s H/mm At,/s
R <18 1 <22 1 <28 !
>18 56 >22 88 >28 175
20 <35 ! <40 ! <50 l
>35 162 >40 260 >50 510
20 <50 ! <55 l <60 i
>50 260 >55 420 >60 850
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Table 2 Economical wall thickness /mm 25 mm. 20 mm. 15 mm 20
/mm 400 C 450 C 500 C o
10 18 22 28
20 35 40 50 . 5
30 50 55 60
3 30 mm. 25 mm SDAS 42 pm 20 mm
SDAS 47 pm 15 mm SDAS
50 pm, 20~25 mm
SDAS 5 4

30mm SDAS 42 pm 25mm SDAS 42 pm 20mm SDAS 47 pm 15mm SDAS 50 um
5

Fig. 5 SDAS of rim of wheel casting
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